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T(^MTAT 
Bai bao nay tnnh bay ket qua nghien cuu tang trucmg (SGR). ti 1§ sdng (SR) va he so chuyen ddi thuc an 
(FCR) ciia torn hum bong P^ulirus omatus tu Pueralus len ca 20 g/con nuoi bang thuc an cong nghiep co 
ham lupng protein khac nhau. Doi voi torn Pueralus, co 4 nghiem thuc tuong ijng voi 4 miic protein tho 
U-ong tiiuc an: 53,98; 55.72: 58,12 va 60,46%. Moi nghiem tiiiic duoc l̂ p lai 4 lan. 6 mOi nghiem tiuic tCm 
dugc nu6! Uong b^ 150 lit b mat do 30 con/m-. Sau M ngay nuoi, SGR cua torn 6 nghidm tiuic sir dung tiuic 
an CO protein a nnic .'xS. 12% cao hon so voi cua torn cr cac nghiem thiic con lai (p < 0,05). C6 sg khac nhau v^ 
FCR (p < 0.05) nhung khong co khac nhau ve SR giua cac nghidm tiiiic. Ddi voi torn ca 10 g/con, cd 4 
nghidm Uiuc Immg ung voi 4 muc protein dio Uong dnic an: 49.58; 51,85; 53,98 va 55.7296. Mdi nghidm thuc 
dugc l$p lai 4 lan. 6 moi nghipm thuc tom duoc nuoi trong b& 1.28 nr̂  o mgl dg 18,75 con/nr. Sau 54 ngdy 
nu6i, SGR CLia l6m a nghiem tiiuc diing thuc &n co prolem 6 miic 55,72% cao hon so vdi ciia torn 6 cdc 
nghidm diuc con lgi (p < 0.05). Co sy khac nhau ve FCR (p < 0,05) nhung khong co khac nhau v^ SR (p > 
0.05) giua cac nghif m thiic. D6i vai thuc an c6 1 l.Ml.5% lipid, nhu cau proteui trong thitc an ciia torn hum 
b6ng tir Puerulus den 20 g/con dugc uoc tinh la .i.s,51- 60.43%. K t̂ qua thu dirge rat co y nghia trong phat 
trien thitc an cong nghidp cho nuoi torn hum ogiai doan gidng. 
Tii khda: Protein. Pamibrus. tSng trudng, tdm hum, Men thiic An. 

1 . BAT VAN BE 

Tom hum bong Panulims omatus Id doi tugng 
nudi trpng di^m ciia Vigt Nam vdi san lugng uoc dat 
2000 tan/nam, tuong duong 3500 ti dong (Mai Duy 
Minh va ctv., 2016). Day la doi tugng dang dugc quan 
tdm nhdm phat triln md hinh nuoi thdm canh 
(Philipp & Masuda. 2011) do loai nay tir con giong co 
th^ dat CO 1 kg sau 2 nam (Phillips etal.. 1992; Denis 
el al., 1997), CO thi truong lon va giai doan phal tnin 
du tiTjng ngdn. 4-6 tiiang Qeffs. 2010; PhiUips. 2006). 
Mgl trong nhirng kho khan trong nuoi tom hiim 
bdng hien nay la chua co thuc an cong nghiep de 
thay th^ thuc an tuoi. Thiic an tuoi kliong dn dinh ve 
chat Itrong va co nguy co nhiem mam benh nguy 
liiem. De phat trien tiiuc an cdng nghiep cho torn 
biim bong can nghien cuu nhu cau protem trong 
khau phan an cua chung. Nhu cau protein trong thuc 
an ciia 16m hum bdng da dugc xdc dmh cho giai doan 
loni gidng co 2 g/con la 47-53% (Smitii et al., 2003) va 
60% (Smitii etal., 2005). cho torn gidng nuoi tiiuong 
phdm la 55% (Lai \"an Hiing vd ct\:. 2012) vd cho con 
gidng CO20 g la 62% (M;n Duy Minh etal, 2017). Cac 
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nghien ctiu phat tiien thtic an cdng nghifep cho tdm 
hiim bong tiiuong diing thuc Sn c6 53-55% protein 
auan, 2015; Marchese etal, 2018). Trong mo hinh 
nudi Uitrong pham diing vien thirc an co 53-54% 
protein, tdm hiim bong ca 10 g cd tang truong vd ti 1§ 
sdng rat thap cho thay vien thuc an chua phii hgp voi 
chung (Mai Duy Minh vd ctv., 2019). Cho den nay 
chua CO nghien ctiu ve nhu cau protein cua tdm hiim 
bong giai doan Puerulus. Cd the ndi, co so dir lieu ve 
nhu cau protein la chua du de chpn lua mtic protein 
Uong thifc an cdng nghiep de uong tom hiim bong 
Puerulus len con gidng va nuoi thuong pham tir con 
gidng CO 10 g. Nghien cuu nay nhdm danh gid anh 
hucmg cua ham lugng protein trong thuc an cong 
nghiep len smh trudng cua tdm hum bong Puerulus 
va tdm 10 g/con. Ket qua 1dm co so de xac dinh nhu 
cau protein tiong thtic an phu hgp cho tung giai doan 
cua tdm hum bdng. 

2.VATLIEUWAPHir01WPHAP 

2.1. H§ tiidng bd til thi nghi§m 
Thi nghiem nudi tdm hum bong bang thiic an 

cdng nghifep dang vien dugc bo tri trong h^ ihdng 
nudi luan hoan nudrc (HAS). RAS gdm co b^ nuoi 
torn, be Idng chal thai, be loc sinh hgc. b.; chiia nuoc 
sau xii ly, may bom. den cue tim, may ihdi khi- da 
dugc md la chi liei Irong Mai Duy Minh va l^am''rhi 
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Hanh (2018). Nu6c bien tu nhien vao nhirng ngdy 
ndng dm, dugc bom vdo b^ chtra, xu ly bdng chlorine 
20 ppm, sue khi ti-ong 3 d^n 4 ngay duoi anh ndng 
mai ti'di. Trung hoa chlorine ton du bdng natri 
tiiiosunfat vira dii, tnroc khi cap vao he thdng nudi. 
Trong RAS, ntrdc tir be nudi tdm chay vao be Idng, 
qua b& lgc sinh hoc, sau do nude chay qua ngan chiia 
tnroc khi dugc bom d' luu tdc 5 m^/h xuyen qua den 
UV ti-crve cdc be nuoi tdm. 

2.2. Tliuc an cdng nghidp 
Thi nghiem 6 cdng thik thuc an cdng nghidp 

dang vien cd hdm lugng protein khac nhau d^ nghien 
cim nhu can protein cua tdm hiim bdng. Sau td hgp 
thlic an cd chung mgt cong thtrc nen va hot cd Id 
thanh phan tao hdm lugng protein khac nhau; dugc 
chi tiet nhu trong bang 1. 

i n g l . T 
TT 
1 
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3 
4 
5 
6 
7 
8 
9 
10 

! 1? 09 cic thanh phan nguySn li^u tao cic cflng thiic Ihiic an cflnE nehif p v6i 6 miic protein 
Thanh phin 
Bot ca& torn (65CP) 
Catuoi 
Cao mirc/bot myc 
Gluten 
Bot mi 
Dauci 
Dich dau nanh 
Megabic® 
Bio-mos® 
Growmix® shrimp 
Tdnffconff 

50CP 
59.6 
12,4 

1 
6 
13 
2 
2 
1 
1 
2 

100 

52CP 
62,0 
12,4 

1 
6 

10,6 
2 
2 

1 
1 
2 

100 

54CP 
64,4 
12,4 

1 
6 

8,2 
2 
2 
1 
1 
2 

100 

56CP 
66,8 
12,4 

1 
6 

5,8 
2 
2 
1 
1 
2 

100 

58CP 
69,2 
12,4 

1 
6 

3,4 
2 
2 
1 
1 
2 

100 

60CP 
71,6 
12,4 

1 
6 
1 
2 
2 
1 
1 
2 

100 
Trong qua trinh che bien thtic an, nguyen lieu cd 

tuoi dtrgc hap chin trud'c khi sir dung. Cac nguyen 
lî u khd dugc nghien min trong may nghidn bua va 
dupe ray qua ray inox co 0,5 mm tiirdc khi phdi tron 
tiieo ti Id bdng Uii^t bi trdn Mbter 20QT theo thii tu 
cac nguydn lidu Idio va tuoi, den cac thanh phdn vi 
dirong chat, roi mdi den dau va nuoc. Sau khoang 30 
phiit trdn, hdn hgp duoc tao sgi qua bp phan dim ciia 
may Mixer vdi dirong kinh Id khudn Id 1,8 mm. Thtrc 
an dang sgi sau dd duoc cho vao khay dat vao may 
hdp o 60"C tiong 5 phiit, roi chuyen ngay vao tu sdy d' 
60''C ti-ong 90 phut. Sau ldn sdy. cac sgi thuc an duoc 
cat de tao do dai vien phu hgp. Cac vien thuc an sau 
dd duoc rdy de loai bd phdn vun nat va duoc bao 
qudn trong til ddng -20"C cho den khi cho tdm hiim 

an. 
Vien thuc dn dugc phan tich theo he thdng phdn 

tich thd, g o m nhidu phuong phap nhd nhdm tach 

mdu phan tich thdnh cac nhdm chat dinh dudng khac 

nhau n h u dp am, protein, lipid, tro, xo. Protein thd 

CP = N X 6.25. Ham luong ni-to duoc xac dinh theo 

P h u o n g phdp Kjeldahl. co ky hidu AOAC 988.05. 

Lipid tdng sd dircrc phan tich bdng phtrong phap 

Folch. c a c phan tich dugc thuc hien tai Phdng thi 

nghiem T r u o n g Dai hpc Nha Trang. 

Cdc tiianh phan phan tich t rong cac cong tiiuc 

thlic an cdng nghiep dung t rong thi nghiem nudi tdm 

h u m bdng dupe tdm tdt tiong bang 2. Cac td hop 

thuc an cd chat klid, lipid, xa va tro tuong tu nhu 

nhau. Chung chi khac nhau ve ham lugng protein, 

thay ddi tu 49,58% den 60,4% theo khdi lugng khd. 

Miic dd chenh lech ham luong protein thd giua cdc 

loai tiiuc an khoang 2% . Ti le cac tiianh phdn phdn 

tich t rong cac mdu thuc an tuong tir n h u t rong cac 

mdu thuc an da dupe cdng bd (Smith & William, 

2005; Le Anh Tuan & Mai Duy Minh, 2019). 

Bdng 2. Ti 1§ cdc ihdnh phdn phdn tich cua cac cdng thtic thiic an cdng nghiep 6 6 miic protein nudi t dm h u m 

b d n g gidng 

TT 

1 
2 
3 
4 
5 

T h a n h p h i n 

Chat kho (%) 

Tro (%) 

Protein (%) 

Lipid (%) 

Xa{%) 

50CP 

SI,4 

12,5 

49,58 

11.4 

1.2 

52CP 

82.8 

12.7 

51.85 

11.2 

1.16 

54CP 

Sl.S 

12.4 

53.98 

11.5 

1.14 

56CP 

83.1 

12.2 

.V>,72 

11.3 

1,13 

58CP 

82.8 

12.3 

58.12 

11.7 

1.12 

60CP 

82.4 

11.8 

60.46 

11.1 

1.1 
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2.3. Thi nghidm nudi t6m hiun bdng Puerulus 

Su dung tdm hiim bdng giai doan Puerulus cd 
sdc td (P2) duoc khai tiiac tir vimg bien ven bo Nha 
Trang. Tdm cd khdi luong M' = 0.2&O.30 g/con. Thi 
nghiC^m cd -1 nghidm tiiuc 54CP: 56CP; 58CP vd 60CP 
tirong ling vdi 4 loai thuc an cdng nghidp dang vien, 
cd thdnh phan nguyen beu tirong tu nhu nhau (Bang 
1) nhung khdc nhau ve ham lugng protein theo khdi 
lugng khd: 53,98; 55.72; 58,12 vd 60,4% (Bang 2). Cho 
mdi lan lap lai cua mot nghiem thuc. tha nudi 30 tdm 
Puerulus trong be vat beu nhua tong hop cd the tich 
1 m x 1 m X 0,15 m (150 lAe) tirong duong 30 
Puerulus/m~. Tong sd tdm hiim Puerulus dimg cho 
Ihi nghidm la 16 h& x 30 con/be = 480 con. Thoi gian 
nudi thi nghidm la 84 ngay. 

2.4. Tlii nghidm nudi tdm hum bdng c& tnmg 
binh 10 g/con 

Sir dung tdm hiim bdng c& 10 g/con cd nguon 
gdc tu bi^n ven bo Van Ninh. Khdnh Hda. Tdm duoc 
nudi thudn dtrftng vdi thuc Sn cdng nghiep cho ddn 
khi dgt khdi lugng trung binh W = 9.2-10,30 g/con. 
Thi nghidm cd 4 nghidm thirc 50CP; 52CP. 54CI' va 
56CP tuong ling vdi 4 loai thiic an cdng nghiep dang 
vidn. cd thanh phdn nguyen lieu tucmg tu nhu nhau 
(Bdng 1) nhung klidc nhau v^ ham Iirgng protein 
theo khdi lugng khd: 49,58; 51.85; 53.98 vd 55.72 
(Bang 2). Cho mdi lan lap lai cua mgt nghiem thuc. 
tha nudi 30 tdm tiong be vat beu nhua tdng hgp cd 
Ih^ rich 1 m x 1.6 m x 0.8 m (1.28 m^/be). Thdi gian 
thi nghidm la 54 ngay. 

2.5. Chdm sdc qudn ly 

Trong hd thdng RAS. duy tri nhiet dd nude trong 
khoang 27-30"C nhd' thiel bi dn nhiet. Bd loc sinh hgc 

Bang 3. T^ng tiudng cua tdm hum bdng Puerulus nuoi bdng 4 loai thiic dn cdng nghidp c6 ham lugng protein 
thd khac nhau 

kha on dinh duy tii cdc chi sd pH = l.^'.'.S. 1 "> - 5,2 -
5,6 mg/l; TAN = 0,S0.9 mg/l; NO, -N - ^•'^ " ̂ -^^ 
mg/1. Cdc chi tidu dg man va NO -N dirge duy tii 
tirong ling 6 miic 33 - 37%o va < 32 mg/' '^ho hogt 
ddng thay mpt phdn nude moi cho he thdng nudi. 
Tdm hum bdng thi nghiem dugc cho an 4 btra/ngay 
vdo 06h00, llhOO. 17h00 vd 22h00. Cu tiie ky tiiuat 
cho tdm hum an dd duge md ta trong Mai Duy Mmh 
vd ctv. (2019). 

2.6. Tliu 1h$p vd phdn tich sd h^u 

Khi k^t thuc thi nghiem xac dinh sd lugng tdm, 
tong khoi lupng tdm va tdng khdi lupng thuc an cdng 
nghiep tdm sir dung trong mdi b^ nudi. Cac chi ti^u 
ddnh gia va cac cdng thtic tinh dugc dp dung theo 
Cuzon & Guillaume (1997) nhu sau: 

Tdc dp lang tivong: SGR (%/ngay) = [Ln(W,.) -
Ln(WJ]xl00/d; 

He sd chuyen ddi tiiuc an: FCR = Fl/ (W,. - W^; 

Ti le sdng ciia tdm: SR {%) = n/30*100. 

Trong dd: W^ va W .̂ lan lugt la khdi lugng trung 
binh cua tdm hiim (g) khi bat dau va ket thuc tiii 
nghidm; d la tiidi gian thi nghiem (ngdy); n la sd 
lugng tdm hiim cdn lai trong be thi nghidm; Fl 1̂  
long lugng tiiirc an cho tdm hiim an h-ong sudt dpi 
tiii nghidm. So sdnh su sai khac ve SGR, SR va FCR 
giua cac nghiem thuc bang ANOVA 1 yeu td trong 
phan mem Excel c6 mirc y nghia p < 0,05. 

3. KET QUA VA THAO LUAN 

3.1. Anh hudng cua hdm lugng protein trong 
tinic an cdng nghidp len tang ti'udng va s6ng sdt cua 
tdm hiun bdng Puerulus d^n 10 g/con 

Chi a^u 
Protein (%) 

W.fe) 
W,.Ct!) 
SGR (%/ngiy) 
FCR feg) 
SR(%) 

54CP 
.•>.19S 

0.291 ±0.008" 
7.99 ± 0.49 
3.94 ± 0.08' 
2.01 ±0.12' 
59.17 + 4.19' 

56CP 
55.72 

0.289 ± O.OOT 
8.51 ±0.28 

I.S5±0.08"' 
60.S3 ± 5.69' 

58CP 
l _ J « J 2 _ ^ 

0.285 ±0.01' 
9.36 ±0.57 
4.16 ±0.05° 
1.76±0.13" 

65.00 ± 6,94' 

60CP 
60.46 

0.288 ± 0.009" 
9.01 ±0,47 

4.10 + 0.05" 
1.79 ±0.09'" 

64.17 ±5.69' 

' Trong ciinsr mot lianff. cac gia tri trung binh nrnngky tu liliac nhau the hien khac biet 
coy nghia (p<. 

Kel qua nuoi torn hiim bong giai doan Puerulus 
bang 4 loai thuc an cong nghiep trong RAS duoc 

trinh bay trong bing 3. Voi ccr torn su dung cho thi 
nghiem nhu nhau (0.3 g/con). sau H-l ngjy „yj. ^^ 
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nghi0m dai 7,99-9,36 g/con. Ham lugng protein 
trong thlic an dd anh huong d^n SGR vd FCR nhung 
da khdng anh huong den SR ciia chung. Tdm an vien 
thuc an cd 58.12% va 60,46% protein dat SGR tuong tij 
nhu nhau vd cao hon so voi tdm dn vien thitc an cd 
55,72% vd 53.98% protein. Phan tich tiidng ke cho 
tiidy su khac nhau v^ SGR giira cac nghiem thuc la 
cd y nghia (p < 0,05). Trong khoang gia tri protein tir 
53,98% ddn 60,46%, ham lupng protein trong thuc an 
cdng tdng thi FCR cd xu thd giam di va sai khdc nay 
la cd y nghia (p < 0,05). Ty Id sdng cua tdm trong cac 
thi nghiem la 59,17 + 4.19% den 65,00 ±6.94%. Sai 
khac ve SR giira 4 nghi$m thuc la khdng cd y nghia 
(p>0,05). 

Tuong quan giira SGR vd ham lugng protein thd 
trong thuc an nudi tdm la ham bdc hai y - -0,0091x^ -i-
l,065x - 27,131 cd he sd r̂  = 0,65 (Hinh 1). Bdng 
phep npi suy du doan ti Id (%) ciia protein trong thuc 
an dd tdm htim bdng Puerulus dgt SGR cue dai la: -
(l,065)/2/(-0,0091) = 58,51%. 

: - 0 . 0 0 9 x 2 + 1 .065X-27 .13 

R' = 0 .656 

Protein tho (%) 

Hinh 1. Tuong quan SGR ciia tfim hum bdng 
Puerulus d^n 10 g/con vdi ham lugng protein tho 

trong thlic dn nudi tdm 

Trong nghien cuu nay, vien thirc an co 58,12% 
protein tiid cho ket qua lot hon ve SGR va FCR so vdi 
thlic an cimg loai cd ti Id protein thd la: 53,98; 53,72 
vd 60,46% va du doan nhu cdu protem thd cho tdm 
hiim bdng giai doan Puemlus la 58,51% (Hinh 1). 
Smitii etal. (2005) da tiidng bao ket qua tang ti'udng 
tdt nhat ciia tdm hum bdng gidng (2 g/con) a 
nghidm thiic tiiuc an cd protein tiid 6 muc 61% so vdi 
cac nghiem thtrc khac c6 ti le protein thdp hon. Tuy 
vdy vdi cung co tdm 2 g/con, tang truong cua tdm 
hum bdng tdt nhat khi nudi bang tiitrc an c6 53.3% 

protein thd so vdi thuc an khac ngay ca mtic 60% 
protein thd (Smith et al., 2003). Su khac biet nay la 
do nhu cdu protein cua tdm hum bdng khdng chi phu 
thudc vao ban than ham lugng protein ma cdn ti le 
thudn vdi ham luong Upid trong thiic an. Theo Smith 
et al, (2003), a miic 6% Upid tang truong cua tdm 
hum CO 2 g/con nudi bdng thiic an c6 protein d- muc 
47.4% da tdt hon a muc 54.2% hoac 61,1% ti'ong khi dd 
Of miic 10% lipid tang trudng cua tdm hiim tdt nhdt a 
54,3% so voi b 48.8% va 59.8%. Trong mdt nghien cuu 
dimg thlic an cd 3 muc protein (52; 55 va 58%) va 3 
mirc lipid (7; 9 va 11%), tdm hiim bdng co 192 g/con 
cd tang tnroTig tdt nhdt a nghiem thuc cd 58% protein 
vd 6 mdi muc protein, kdt qua vd tang tnrong cd xu 
hudng ti Id thuan voi ham lugng lipid (Lai Van Hung 
va Pham Due Hung, 2010). Nhu vdy ti'ong pham vi 
12,8 - 13,8% lipid, tdm himi cd tdng tiirdng tdi nhdt b 
61,0% protein (Smith el al, 2005) va tiong pham vi 
11,2-11,7% lipid (Bdng 2) tdm hum cd tang tiwng tdt 
nhdt d' 58,51% protein Irong nghidn ciru nay (Hinh 1) 
la hpp ly. Cd the ndi nhu cdu protein cua torn hiim 
Puerulus la kha cao vd tang len theo ham lugng lipid 
trong thirc an. 

Sau 84 ngay nudi tiiir nghidm bang thirc an vien, 
tdm hiim bdng Puerulus trong thi nghidm nay dat co 
10 g/con; SGR = 3,944.16 %/ngay; ti 1§ sdng 59.17-
65,00% tuong tu ket qua nghien ciiu cua 1 sd tdc gia 
khac tren Puerulus cimg lodi sau 77 ngdy nudi Ihu 
nghiem bdng thtrc an cd prolein 53%, lipid 9-12% (Ld 
Anh Tuan vd Mai Duy Minh, 2019). Tdm hum bdng 
CO 2-2,5 g/con sau 3 thdng nudi trong be bang tinic 
an vien cd 53% protein va 6-10% lipid dat 4,4 g/con, li 
le sdng 69,1% (Smith etal, 2003) va sau 2 tiiang nudi 
trong be bdng thuc an vien cd 61% protein va 13% 
lipid dat 5,0 g/con, ti le sdng 79,0% (Smitii et al., 
2005). Tdm hiim bdng co 2 g/con sau 54 ngay nudi 
trong bd bang thuc an vien co 53% protein va 10% 
hpid dat 5,8 g/con, ti le sdng 61,1% trong khi 6- cung 
di&u kien nudi bang thuc an vem tuoi dat 13 g/con, ti 
le sdng 69,4% (Marchese et al, 2019). Tdm hiim 
bdng Puerulus nudi bang thiic an tuoi sau 2 tiiang cd 
tiie dat 10-13 g/con (Dinh Tan Thien va ctv.. 2017). 

3.2. Anh huong cua hdm lugng protein trong 
thlic dn cong nghidp \tn tdng hirdng cua tflm hiun 
bdng cd-10 g/con ldn 20 g/con 

Ket qua nudi tdm hum bdng cir 10 g/con bang 4 
loai thuc an cong nghiep dang vien khd ti'ong RAS 
dupe tiinh bay ti'ong bang 4. Vdi cd tdm sir dung cho 

/A DUAT TDicw WONG THON -KY 1 -THANG 9/2019 65 



KHOA HOC CONC NOHE 

thi nghidm nhir nhau (9,51-9..56 g/con), sau 54 ngay 
nuoi thi nghiem dat 19.0-22.8 g/con. Ham luong 
protein Irong thijtc an da anh hucmg den SGR va FCR 
nhung khong anh huong den SR ciia torn nuoi. SGR 
ciia torn tang dan khi tSng ham luong protein trong 
thirc an. Tom a nghiem thiic co 55.72% protein dat 
SGR cao nhM (1.5%/ngay). trong khi do a nghiem 
thlic CO 49.58% protein. SGR la thSp nhat 
Bdng 4. Tang trudng, ti 1$ s6ng vi h§ s^ chuy&i ddi thiic 3n ciia t6m hiun bong cO 10 g/con nudi b^ng 4 loai 

thlic an cang nghidp c6 h ^ lugng protein khdc nhau 

(1.2%/ngay). Sai khac ve SGR giiia hai iili.'ii''"'" "'V 
la CO y nghia (p < 0.05). FCR Irong cac ]i.i:lii<-nl thlic 
giam dan khi ti le protein trong thiK- an lang d i " ^4 
sai khac nay la co y nghia (p < 0,05). Ty U song ciia 
tom trong cac 16 thi nghidm dat 79.17 ± 4.19% d^n 
85.83 ± 5.69%. Sai khac ve SR giiia 4 nghiem thiic la 
khong CO y nghia (p > 0.05). 

Chi tieu 
Protein {%) 
W. (g) 

W,.(g) 
SGR (%/ngay) 
FCR (g:g) 

SR(%) 

50CP 52CP 
5I,S5 

9..':i ±0.14' t 9.53 ±0.14" 

19.07 ±0.73 20.87 ±0.95 

1.99±0.1' 

79.17 ±4.19" 

54CP 
53.98 

9.56 ±0.13' 

21.80+ 1.05 

56CP 
55,72 

22.81 ±0.85 

"•* Trong cung mdt hang, cac gia tri trung binh mang ky tir khac nhau th4 hidn khac biet co y nghia 
(P<0.05). 

Tuong quan giiia SGR va ham lugng protein tho 
trong Ihiic an nuoi torn la ham s(i bac hai: y = -
0.0032X- + 0.3868X - 10,052 co he so r - 0,68 (Hinh 
2). Bang phep ngi suy du doan ti le protein trong 
thlic an d^ t6m hiim bong giai doan Puerulus dat 
SGR cue dai la: • (0.3868)/2* (-0.0032) - 60.43%. 

y = -0,003r + O,386x-10,05 

R' = 0,681 

Hinh 2. Tuong quan SGR cua t6m hiim bdng c& 10 
g/con d ^ 20 g/con v6i ham lugng protein th6 trong 

thlic an nudi t6m 

Trong nghien cuu nay, nhu « 

2009). 60% (Lai Van Hiing va ctv., 2012) va 61% (Mai 
Duy Mmh et al, 2017). Nhu cau protein trong thiic 
an dugc xac dinh cho torn hiim bong bang phep npi 
suy trong nghien ciiu nay la 60.43% cho torn co 10 
g/con va 58.51% cho torn Puerulus. Trong ciing diSu 
kien thi nghiem (cimg mot moi tnrcmg nuoi RAS) su 
dung 6 to hgp thiic an co ham lugng lipid tugng tu 
nhu nhau (11,1-11.7%) va chi khac nhau ve ham 
lugng protein (49.58% den 60.46%) (Bang 2). cho thay 
nhu cau protein trong thiic an ciia torn hiim bong 
giong tang 16n theo giai doan phat trien ciia chiing. 
Cac nghien cmi v6 enzyme trong he tieu hoa cua tdm 
hum gai Jasus edwardsii cho thSy giua con gidng va 
con tmdng thanh co dac diem enzyme khac nhau, 
cho phep chiing co nhu cau sir dung cac khau phan 
an CO cac thanh phan dinh duong khac nhau. Trong 
do enzyme protease hoat dgng manh nhat. tiep den 
la lipase va carbohydrase. 6 giai doan nho 
carbohydrase la rat quan trong voi torn gi6ng Jasus 
, l T t " " "™ ^ ° ' '^' carbohydrat.. Cohnston, 
2003). Mac dii he enzyme ciajasu.. c ./uarrfaikhdng 
hoan toan g,6ng vo, torn hiim bong Panulirns ornatus 
nhung van co kha nang la 6 giai doan nho torn him, 
bong co the Heu hoa thanh phan dinh dudng la 

protein trong carbohydrate nen nhu cau protein da giam di so v 

thuc an dugc du doan la 60,43% cho torn hiim bong S" '̂ ^''an lon hgn khi vai tro ciia cac protease W^ 
cii 10 g/con. Nhu cau nay cung da dugc xac dinh cho ^ ^^^ lion. Theo Lai Van Hung va elv {201 o\ 
CO tdm nud, thuong pham la 58«)% (WUhams el al. ™ protein trong thuc an ciia tdm hum hf.„ • 

î̂ ng cr giai 
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doan gidng 1̂  55% va tang l^n theo giai doan phat 
trien va or muc 60% b giai doan nudi thuong pham. 

4 . KET LUAN 

Tdm hum bdng Puerulus an thuc an cong 
nghidp CO protem a muc 58,12% cd k^t qua ve SGR va 
FCR tdt hon a cac raiic 53,98; 55,72; 60,46%. Tdm cdr 
10 g/con an thuc an cd protein d- muc 55,72% cd ket 
qua v^ SGR va FCR tdt hon a muc tij 49,58% ddn 
53,98%. Ddi voi tiiuc an cd 11,1-11,5% bpid, nhu cdu 
protein trong thiic an dugc dir doan la tir 58,51% den 
60,43% cho tdm hiim bdng tir Puerulus den 20 g/con. 

L^CAMON 

Bai bao nay su dung cac so lieu cua de 
tai:"Nghien cuu san xuat thtrc Sn cdng nghiep uong 
nudi tdm hum (Panulims omatus) giai doan au tiimg 
puemlus ddn con gidng 20 g/con ". Tac gia xm giri Idi 
cam on tdiB0 Ndng nghiep va Phat trien ndng thon, 
Vien Nghidn ciiu Nudi trdng Thiiy san 111 da cap kinh 
phi va t^o diiu kidn dehoan thien bai bao nay. 
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EFFECT OF DIETARY PROTEIN CONTENTS ON SPINY LOBSTER JUVENILE 

Panulims omatus 

Mai Duy MinhS Vu Thi Bich Duyen^ 
^Research Institute for Aquaculture No3 

Summary 
Tins paper reports ihe specific growtii rate (SGR). survival rate (SR) and feed conversion rate (FCR) of 
Panulims omatus lobster from Puerulus to juveniles at average size of 20 g fed vrith different protein 
dietary contents. For Puerulus. four crude proteui contents were applied including 53.98; 55.72; 58.12 and 
60.46%. Each treatment bad four replicates. For each treatment, the lobsters were stocked at 30 md./m^ in 
lank of 150 liters. After 84 days, SGR of lobsters fed with a diel of 58.12% protein was better than those fed 
witii others (p < 0.05). There was a significant difference in FCR but nonsignificant difference in SR among 
UeaUnenls. For averaged juveniles of 10 g, four crude protein contents were applied including 49.58; 51.85; 
53.98 and 55.72%. Each treaUnent had four replicates. For each treaUnent, the lobsters were stocked at 18.75 
ind./m" in lank of 1.28 m^ After 54 days. SGR of lobsters fed vrith a diet of 55.72% protein was better than 
those fed witii others (p < 0.05). Tliere was a significant difference in FCR but nonsignificant difference in 
SR among Ueatments. For formulated diets of 11 1-11.5% lipid, the protein dietary requirement was 
estimated as 58.51-60.43% for lobsters from Puerulus to averaged juveniles of 20 g. The results are very 
interesting for development of formulated diets of lobsters. 

Keywords: Protein, Panulims. growth, lob'^ier, formuated feed. 
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